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BACKGROUND OF THE INVENTION 
L Fidd of die Invention 

The present invention relates to systems for automatically filling prescriptions, 
and more paiticulariy toacomputo-controlledsystan fordisprasing containeis (cg^ [m11 
bottles) and then filling Ae bottles widi pills, Mrfaeidn a robotic ami removes bulk 
container one at a time and then fills a selected bottle with a selected number of jnlls 
fiom the selected bulk container. 

2. General Bacl^round of the Invention 

In the phamiaoeutical industiy, many different types of pills must be quiddy 
dispensed intopiUbottiesinoidertoeffidently provide prescription sendees to pati 
Several such systems havebeenpatented that disdose deWces attempting to automate pill 
prescription services. 
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Kemey Hinst is a named inventcn' f a number of issued and now ex|Hied U^. 
patents that deal widi counting articles sudi as pills fixmi a cassette ordnmi. 
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08/15/66 
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Peaison/ 
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09/05/78 
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"Article 
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SysCicmFor 
Controlling 
Muhi-Usc 
Article 

Dispensing Cells 

A more recait Kemey Hurst patent is U.S. No. 4,869,394 v^ch relates to a 
cassette for holding pills to be dispensed The cassettes of the Hurst '394 patent 
cooperate vnUx a counter/dispenser having a motor drive that rotates a dnim in^de the 
cassette to dispense and count pills contained in the dnim. A selected pill in a selected 
cassette is placed upon the motor drive when a prescription is to be filled. The druggist 
then selects a number ofpillsusii^ a numeric key pad entiy. The dra^ist also selects 
a desired size pill bottle and places that pill bottle undo* the counter/dispenser so that 
vAicn the motor drive rotates die drum contained within die cassette, the desired number 
of pills are dispensed fix>m the cassette duough the counter/dispenser and into the pill 
bottle. 
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Recent patents deal with the concept of automatii^ the pxocess of filling a 
prescription. These include Patents 5^08,762 and 5337,919. The *762 patent, 
issued to CSiazfautctaL, discloses a method and s^ipaiatus for dispensing drugs, wfaeron 
a patient's Older ofone or more prescriptions is automatically filled. Various drt^ are 
stored in tiiree or more filler lines. A ^al size is assigned to each line. When a 
prescription is filled, it is automatically assigned to a line in view of the vial size 
requirements and processed accordingly. Provisions are made for the inability to fill a 
prescription or order. Subsequentiy, all of the patient's prescriptions are collected and 
made available as a angle order. 

U.S. Patent No. 5337,919, issued to Spaulding et al., discloses an automatic 
prescription dispensng system that includesahousing or fiame having a plurality of pill 
dispenser units mounted therein, a plurality of vial supply assemblies at one end of the 
housing, and a filled vial ofif load carousel at an opposite end. A vial manipulator 
assembly is mounted on the faou^ng to enable translafioaal movement of a ^al 
manipulator fiame vertically and horizontally and pivoting about a vertical axis to 
retrieve vials fiom die supply assembles, fill tiie^als at the dispenser units, and dqx)sit 
the filled vials onto die carouseL The vial manipulator fiame includes spring loaded 
grippers to engage and cany die vials and a drive motor and gear for meshing with 
dispenser unit gears to operate the diq)enser units. The system includes a conbolltf 
including an inter&ce for coupUng to the printer port of a pharmacy host computer 
printer port for intereqiting dnig name and quantity data for a prescription whidi was 
directed to a presoqitionlabd printer. SudifHescription data is used by the controller 
for selecting die dispenser unit having the reqtured drag, vial ^zse, and number of pills 
to be dispensed. 

Some automated dnig filling systems automatically fill a prescription and even 
apply a cap to the pill botde. Tl^se are tyincally vecy expensive devices that are only 
justifiable to veiy laige end users such as ho^itals. 

There is a need fiir an automated {Hcscription fiUing system that includes a b^ 
disposer that can be used by smaller and medium sized users such as phamades as 
opposed to veiy latge hospitals. 

There is also a need for a container (eg., pill botde) dispensing system that uses 
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acabinetorshdvingumt that holdsstoiagecoal^ 

access a container for subsequent fiUin^ (cg^ vnih a sdected pill). 

BRIEF SUMMARY OF THE INVENTION 

The present invention provides a method and apparatus for automatically 
dispensing containers such as bottles for prescription niedicat^ The system pioduces 
a label and fills prescription vials with a specific diug for a specific patient Thcsystem 
includes a ^cassette** based pill counting system and a label printer serviced by an 
articulated robotic manipulator whose fimctions are coordinated by a computer to 
extemporaneously label and fill prescription vials. 

A recoidof jncscription information isreceived by thecontrolling computer fixmi 
a phamiacy order cntr^ computer. This record includes usual prescription label 
information sudi as patient name, doctor name, instnictions, etc as wdl as drug and 
quantity information. 

The controlling computer directsarobotic manipulator to retrieveadrug storage 
unit which includes a queuing and sqiacating means (Lc^ cassette). 

The controlling computer sends the dnig and quantity infomiation to a control 
countei/dispenser vMch will cooperate widi the drag storage cassette to count and 
dispense the required number of pills. The robotic manipulator arm places the cassette 
on a counter, and a bar code on the cassette is read by a scanner inter&ced to the counter. 
If the bar code matches the drug infomiation, the counting and diq^endng system is 
activated and pills are di^)enscd to a tempocauy holding volume. 

While the pills are being counted the robotic manipulator ami retrieves an empty 
vial from a vial dispenser. The manipulator then places the vial on a vial rotating device 
which is positioned in a manner so that the prescription labd is appUed to 
vial as it is printed. The robotic manipulator then retrieves the labeled vial fiom the 
labels and maneuvers the vial to the temporary pill holding volume. Then robotic 
manipulator lifis a gate allowing the pills to fidl fiom the holding volume into the vial. 
The manipulator then places the filled vial to a conveyor means and releases it The 
conveyor then transports it to an operator for checking and deliveiy to the patient 

The robotic manipulator then retrieves the cassette fiom the counter and returns 
the cassette to its shelf. When a cassette requires rq}lenishment of it's stock, the 
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inampuUtorietiievcs the cassette from 

area that is aooesafate by a system operator. The operator removes the cassette fiom&e 
ou^ut holding area and perfonns the rcplenisfameat stq>s. The cassette is returned to 
service by pladng it in an input holding area. The manipulator then returns the cassette 
to its storage shd£ Multiple vial sizes are aooommodaied by the single robotic 
manipulator. 

The present invention thus provides an improved method and apparatus for filling 
prescriptions. The method of the present invention provides a storage shelving unit that 
can be an anay having a plurality of shelves arranged in vertical colunms for storing a 
plurality of bulk containers. Each respective container contains and stores a bulk 
quantity (eg., 100 to 2000 pills) ofasdectedpharmaonrticd to be dispensed. 

A robotic^ computer controlled arm is used to grasp a selected one of the 
containers that has the correct pills for the prescription to be filled. 

The selected container is then removed fiom its recq>tacle with the robot arm and 
then placed by die robot arm on a countei/diq)enser. 

Pills are thendi^>ensedinaconectnumber&om the contairier by the counter and 
into a pill bottle that is also siqiported by the robot ann. Dispensing oftfae pills can be 
suspended until the robot arm has grabbed a pill botde and placed it under the discharge 
chute of the countei/dispenser. The countei/dispenser then counts and dispenses the 
pills. 

With the mcdKxi of die present invention, die robotic arm then lemoves the 
container fi:om Use counter/dispenser and retunis it to its rccqitacle. 

The method of the present invention fiirth^ comprises the step of using a 
computer to control the robotic ami during movement of the bulk container and pill 
bottle. 

Intheinediodofdiepresentinventioii,thepiUbottleismovedfiomaptU^ 
dispenser to a labding machine and then to the counter/dispenser. 

The m^hod of the present invention fiirther comprises the step of moving the pill^ 
bottle to a conveyor after it has been filled so that the pharmacist can check the 
prescription and cap the bottle. 

The method of the present invention includes the stqj of arranging the bulk 
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containers and receptacles in an anay having a curved front in which the robodc ann 
rotates in onler to aooess the leceptacles. 

The tnelfaod f the present invention includes the step of controlling the counter 
with a computer so that a pharmacist sittii^ at a computer console can direct movement 
ofthe robotic arm to: 1) select a desired bulk container, 2) place that container on the 
counter/dispenser, 3) retrieve a pi U bottle of selected size, 4) place a label on a pill bottle, 
S) dispense the selected number of pills fiom the counter/dispensing unit into fte 
pill bottle; and 6) (daoe the pill bottle on a conveyor. 

The apparatus of the present invention thus provides an improved appatatus for 
filling prescriptions. TheappaiatiisindudesadidvingunitdefininganarR^ofstorage 
containers, each container having an interior for holding a bulk amount of a selected pill 
product 

Each container is removable fiom the did ving unit, having a receptade that 
separates eadi container fiom die next container. A computer controlled robotic aim 
reaches and grips asdected container and removes it fiom its receptacle. The computer 
controlled robotkan&has a fiee-end portion that grips the container to tran^rt it to a 
counter- 

A counter reodves the sdected containo-, the counter being computer controlled 
to dispense a selected number of pills tfaerefiom into a bottle. 

The fi:ee-endportionof the roboticamihas fitstand second grippingportions tfiat 
can selectively grip a sdected contaii^ or a sdected pill bottle respectively. 

The present invention fxovides a didving unit that is curved in shape along its 
fiont surface. 

The containers are arranged in an array that is accessed by the robotic arm when 
the robotic ann rotatesdxnrtacenter of rotitfion. The shelving unit has a curved shs^ 
that conforms to the movement of the robotic ami fiee end as the robot rotates about its 
center of rotation. 

The robotic ami can move its fiee end portion into multiple and dififerent 
elevational positions sodi as viien removing a container fiom a higher or lower siidf. 

The shelving unit preferable comprises a plurality of vertical columns, eadi 
column having a plurality f vertically spaced apart shelves for holding containers in an 
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aligned vertical colmniu 

Each column has a finont face that is peipendicular to a radial line that exleods 
radially fiom the ccoter of rotation of die robotic ann. 

The free-end portion of the robotic ann includes a pair of opposed gripping 
sur&K:es that move between opened and closed positions. The free-end portion of the 
robotic arm indudes a pair of opposed jaws tfiat are specially shaped to grip either the 
container or die pill botde. 

The fiee-end portion of the robotic arm has a gripping surface portion that 
includes a pair of €|iposed jaws with a first pair of shaped surfaces thereon for gripping 
one of the sdeded bulk containers and a second pair of sur£sices that arc curved for 
engaging the skies of a pill botde to be handled during the pill dispensing procedure. 

The shelving unit includes a plurality of shelf sur&ces that can be inclined upon 
vdiich the containers are siq)ported. 

A countci/dityenser or counting unit is ^laoedciicumferentially away from the 
shelving unit The robotic arm rotates away fiom the shelving unit to the 
counter/disposer dining use. The robotic arm moves its fi^ end portion along a path 
that enables diai^esof elevation for bodi the fiee-end portion of the robotic arm and the 
supported contain^:, die robotic arm places the selected cassette or container on the 
counting uniL AseleGtednumberofpillsaredi^)erisedintoadiuteofthecouritiiigu^ 

A botde dispenser can be provided for holding a plurality of botdes to be filled 
with prescriptions. The botde disposer present a selected pill botde for filling and the 
robotic aim enables its free end portion to move to a botde gripping position at the botde 
dispenser and fixnn diere to a botde labeler and then to a filling position next to the 
counter/dispenser. Tbe botde can be ofmultiple botde ^zes to be selected <»i demand. 
The vials or botdes may be retrieved fix>m a device that holds them in an ordered 
orientatiorL A labdfing stq> may be interjected before pladng the vM next to die 
counter/dispenser. 

An alteniate embodiment of the apparatus of the present invention [novides an 
alt^nate botde di^icnsing construction. The alternate construction of the botde 
dispenser indudes afiame having a supporting base with a pair of side waUs'with a 
space therebetween and a bottle dispensing opening at the bottom of the fi:ame. A 

P:\B«:tJW3363JC.PAT,%ipd - 7 - 



plurality of ioclinedplates are positioned in between the side walls and suppoited by the 
fiame, each of the plates being sized to cany a plurality of bottles to be d ispcosed. The 
inclined orientati<m of the plates enables die bottles to move toward the fomt of the 
frame under the influence of gravity. 

The frame provides a dispensing channel for dispensing bottles from an upper 
end portion of the fiame to alower end portion of the frame and to a dispeoai^ opening. 
A plurality of gate^ one at the end of eadi of the inclined plates control the flow of 
bottles from one or more plates to the channel Each gate is movable between an open 
and closed position. 

Eachof thegates has a counter weight that urges the gate into anopenedpoation. 
The gates are con^^ured to open when the inclined plate above the gate has been 
emptied of bottles. The frame has a diqiensing outlet at the front bottom of the frariie 
for dispensing bottks from the dispensing channel one at a time. 

A conveyor can be provided for receiving pill botdes that have been labeled and 
filled with a prescr^on. 

Hie robotic ma enables its free*end portion to move a pill bottle from a podtion 
next to the counter Airing filling to apositionon the conveyor once it is filled ^riitfa the 
selected presc^ptioo. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a fiirtfaer understanding of the nature, objects, and advantages of the present 
invention, rdferenoe should be had to the followng detailed dcscdp&m, read in 
conj unction with the foUo wirig drawings, vAierdn like refwence numerals denote like 

elements and wherein: 

Figure 1 isaperspective view ofthe preferred embodimeitf of the apparatus of 
the present inventioic 

Figure 2 is a fragmentary view of the preferred embodiment of the aj^nuatus of 
the present inventiondiowing the bulk contancr and free-end portion of the robotic arm 
justprior to agripping of the bulk container vvith the free-end portion of the roto^ 

Figure 3 is aperspective fi:agmentary view of the preferred embodiment of the 
apparatus of the present invention shown during a gripping of the bulk contmner with tiie 
free-end portion of the robotic arm; 
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Figure 4 is a peispecti ve fi^mentaiy view of the preferred embodiment of the 
apparatus of theiHescatinventionshowing the loto^ 

pUl bottle to be filleiU 

Figures isanclevationalfiagmciitaiyvicwoftheprefenedcmbodimcnt fthe 

appaiatusofdiepiescntinveationsbowiiigtheioboticannao^ 

different leveJs of one column of the array of the shelving unit; 

Figures 6^ ate a partial perspective view of the preferred embodiment of the 
apparatus of the present invention shown with the array of shelves removed; 

Figure 7 is a fiagmentary devational view of the preferred embodiment of the 
apparatus of liic present invention iUustating the placement ofabulkconlffl^ 

counter/dispenser; 

Figure 8 is a fiagmentary elevational view of the preferred embodiment of the 
iq>paratus of the present invention showing the removal of a piU bottle fiom the piU 
bottle dispenser by Ibe robotic ann; 

Figure 9 bafiagmentaiy elevational view of the preferred embodiment of the 
apparams of tie present uwenJion dwwing the robotic arm during the appUcation of a 
label to the pill bottfe at fte labd printer; 

Figure 10 is a fiagmentary elevational view of the preferred embodiment of the 
apparatus of die presort invention showing the dispensing of a selected number of pills 
fiom the coumo/di^icnser into a piU bottle that is supported by the robotic arm; 

Figure 11 is a fiagmentary sectional elevational view of the ptcfeired 
embodiment of the sppstatas of flie present invention showing the placement of a piU 
bottle on the convcyorafier it has been fiUed with a selected number of pills; 

Figure I2isan elevational view of analtematecmbodimcotoftheappanrtusof 

the present inventioashowing tlie piU bottle dispenser portion thcieot 

Figure 13 isafiagmentaty devational view of tbealtematecmbodiment of the 

s^paratus of die present invention; 

Figure 14 is asectional devational view taken along lines 14-14 of Figure 13; 
Figure 15 isafiagmentary devational view of the alternate embodiment of die 

iq)paratus of tbe present invention; 

Figure iSAisapcrspective fiagmentary viewoftiiealtematcembodimentofthe 
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apparatus of the present inventi on; 

Figure 16 is a partial elevational view of the alternate embodimeat of the 
apparatus of the present invention showing movement of the gates; 

Figure 17 is a partial perspective view of the alternate embodiment of the 
apparatus of the present invention; 

Figure IS is a partial perspective view of the alternate embodiment of the 
apparatus of the present invention illustrating the transfer of a pill bottle fix)m the 
dispenser by the robotic arms; 

Figure 19 is a perspective iragmentaiy view of die altCTiate embodiment of the 
apparatus of the present invention showing a gripping of a pill bottle to be dispensed by 
the robotic arm; and 

Figure 20 is a fiagmentary perspective view of the alternate embodiment of the 
apparatus of the fnesent invoition showing the robotic arm after it has removed a pill 
bottle from the <fi^pensen 

DETAILED DESOUPTION OF THE INVENTION 

Figures 1-6 diow the preferred embodiment of the apparatus of the presoit 
invention, designated generally by the numeral 10 in Figure 1. In Figures 1 and 6, pill 
dispensing apparatus 10 includes genoally the various componrats supported on frame 
40, an operator's console II, a living unit 12, robot 24, and a frame 40. Frame 40 
supports shelving unit 12, console 1 1, robot 24, a label printing and applying device 54, 
and a counter/dispenser 60, and pill botde di^Knser 45. 

Frame 40 can be provided vdtfaaplurality of feet41 for engaging an underiying 
surfece, shop floor, concrete slab, or the like. 

Slaving unit 12 is seen in ngurcs 1 and 5. The shelving unit 12 includes a 
plurality of vocally extending column members 13 each having a top panel 14, a 
bottom panel 15, arearpand 16, and side walls 22, 23. 

AgenoaUy flat front surfiux 17 is pro^<fed to ea<^ column 13 as defuiedt^ 
fix>nt edge of ^de walk 22, 23 and the front edge of shelves 18. The shelves IS in 
combination with dde walls 22, 23 define recqitacles 19 for receiving bulk containers 
20. 

The bulk containers 20 can be a cassette type container having a rotary drum 
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contained th»dn and a handle 21 for mani|ndating the bulk container. The rotating 
drum has a slotted disk that cooperates vnth the countei/dispenser to count and di^Knse 
the pills. Such bulkcontaineis 20 are in conuneidal use, bdng marketed by Automated 
Prescription Systems, Inc of Alexandria, Louisiana and shov^ for example; in UJS. 
5 Patent 4,869^94 inoorponrted hemn by reference. 

Other counting device bulk containers such as the Drug-O-Matic sold by 
Automated Prescrqition Systems, Inc. or the ATC212 cassette sold by Baxter 
International of Deoiield, II could be used. The bulk containers 20 would be used to 
contain different lands of pills. For example, a single container 20 miglit contain 
10 Seldane®. The next individual container migjit contain Augmentin® , etc. Typically, 
these bulk containos 20 would contain 100-2000 pills vdiercas a typical prescription 
might fill a botde vradi 20 or 30 pills. Cassettes 20 thus fulfill two functions. One is to 
storeastoc^quantityofpillsfiomv4uchaq)edficpatientquanti^canbecoun The 
other fuTKition is to cooperate with the counting head 51 to queue and sq)arateAe pills 
for counting and dispensing. The essence of the counting method is a slotted di^ that 
rotates at an angle. The cassette is designed with a handle which makes it easily 
manipulated by the robot 24 or a humaru Each of the cassettes 20 may be removed 
singly from its ston^sfaelfandmaneuvoied to the counting head. When a 

cassette 20 reqmres leplenidunent, the robot 24 transports it from its storage shdf to a 
*'k^lenishout"sbdf66. The operator retrieves it from there and performs necessary 
replenishmoit activhies on it When finished, the operator places it in the "^lenisfa in** 
port67whereabara»deonthecassettei$autoiiiaticallyscaimedwithscanner6S. Based 
on the bar code data, die robot retrieves the cassette and rrtunis it to Ae storey 

A robot 24 provides a robotic arm 2S tiiat can rotate about its pedestal 26 m^^ 
different rotational portions. As shown in Figure 5, the robotic arm 25 has a fiee-^d 
pottion31 that canmoveintodifferentdevationalpositiorissudias the lowerdev^ 
position 25 A shown in phantom lines in Figure 5 and the higher elevational portion 
shown in phantom Imes 25B in Figure 5. The free end 31 can also change in radial 
position and attitude. This combination of rotational movement of the robotic arm 25 
and the different elevational positions of its free-end 3 1 enables the free-end portion 3 1 
to grip and retrieve any selected bulk container 20 by grasping the handle 21 portion 
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thereof as will be oqplaincd more fiilly hereinafter. A computer can be controlled to 
acti vate movement of the robotic ann 25 and its fiee-end portion 31, particulariy die jaws 
32, 33 thereof 

Robot 24 can be a commercially available robot, bdng manufactured and sold 
by Motoman Corporation of West Carrolton, OMo, for example. Such a robot 24 and 
its robotic manipulator ami 25 has multiple ami segments 29, 30. The pedestal 26 
provides a rotating connection that enables the robotic ami 25 to rotate vnth respect to 
horizontal support surface 28. The horizontal support 28 can be siqiported by a vertical 
frame 27 portion of frame 40 as shown in Figures 5 and 6. The robotic manipulator arm 
25 is able to rq)eat certain maneuvers in space according to the command input and place 
the free end portion or gripping means 31 in a 3*dimensionaI space with variable 
attitudes (angles) about three orthogonal axes. The robot 24 performs five primary 
functions: l)movecassette20fiQmitsstoragesheIf 18 to die counter 51 and ^ose-a- 
versa; 2) move the empty prescription vial 50 fiom the vial storage 45 and to the label 
applier 64; 3) movetiie labeled %aal 50 to the temporary holding volume of flie counting 
head 5 1 for transfer of the pills into the vial 50; 4) move the filled vial 50 to the off-load 
con vqror 60; and 5) mo ve cassettes 20 between Ac replenishment ports 66, 67 and the 
cassette storage Selves 12. 

In Figures 2-4, the fiee*end portion 31 of robotic arm 25 is shown more 
particulariy, incItKling moving jaws 32, 33 that can be used to grip either container 20 
or pill botde 50. In Figure 2, the jaws 32, 34 provide respective side wall portions 34, 
35. Each oftiie side walk 34, 35 provides a flat iri^desurfiK^ that is used to 
handle 21 as ^own in Figures 2 and 3. The ^de wall 34 provides a flat inside sur&ce 
36- The side wall 35 provides a generally flat inside sur&ce 37. 

These sur&ces 36, 37 engage handle 21 when the jaws 32, 34 move to a closed 
position. Horizontal plate 38 is attached to side wall 34 by welding, for example. 
Likewise, the hoiizotital plate 39 is attached to ^de wall 35 by welding, for example. 
The horizontal plates 38, 39 are each provided wth an aro-shaped section 46, 47 
respectively for conforming to the outer surface of a cylindrically-shaped pill bottle 50 
as shown in Figures 2 and 4. The arc shaped sections 46, 47 have curved walls 48, 49 
respectively. In Figure 4, the pill bottle 50 has been gripped by the arc-shaped surfaces 
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46, 47 of plates 38, 39 and by curved walls 48 and 49 that arc attached thereto by 

welding for examine. 

Aiiow42mFigurc2iUustratcsthefoivmdinovcmentof fix»^I^^ of 

robotic ann 25 when a container 20 is to be lanoved fiom a receptacle 1 9 of shelving 
unit 12. Anovw43inRgu«3iUustniteAatjavvs32,33canbemovedbetw«eaack)sed 
or gripping position and an outer, open position. The open position of jaws 32. 33 is 
used when the fiocHcnd portion 3 1 has not yet gripped the container 21, but is attempting 
to do so. The dosed position of jaws 32. 33 is used (Figure 3) when the handle 2 1 of 
container 20 is to be gripped. In Figure 4, the dosed poation of jaws 32, 33 is shown 
wherein pill bottlc50hasbecagrippedbctwecncurvedwalb48.49andaicualcsuife^ 

46,47ofjaws32,33. 

In Figures 1-6, a computer 44 can be used for controlling the movement of 
robotic aim 25, and the dispensing of pills fiom a selected container 20 through a 
countcr/dispenseroroountingheadSI. Counta/dispenseisareknovvnintheartsudias 
15 thoseshownanddescribedinU.S.PatentNos.4.1I1.332and4,869.394. Itsfimctionis 
coordinated to count a spedfic quantity for a specific presccq>tion when 4e proper 
cassette is placed on the counting head. It also includes a temporary storage vohime 

fiom vAddk the pills wll be retrieved. 

Movement oflbe robotic aim25 is computer controUed into both rotational and 

20 cIcvationalpoalionsasdiowninFigureS. Tlieooiiu)uter44controlsaK 

the robotic arm 25 tograb apillbottleSO fiom piUbotdcdispenser 45. Thcrobotic am 
25 places the jmU bolflc 50 on labd printer and appUer 54 so that a prescripdon labd 
with desired patient and prescription information can be induded on the labd that is 
printedandappliodtothebottlc50. Thccooiputer44 sends labd information sudi as 

25 paticntnaine,dnigandinstiuctionstotiielabd printer. AddifionaUy.tb^ 

pills fix)mcontaincr20throughcounter/dispeiiser51 canbecontroUcd withcomputer44. 
The computer 44 also controls the arm 25 to place a fiUed bottle 50 on conveyor 60. 
InFigure7,thcrobotaimisshownplacingcontainer20oncountei/dispenscr5l 

so that pills can be dispensed therefiom. The counter/dispenser has a chute 52 for 
30 receivingpillsthathavcbeencountedanddispensedftomcontainer20. InFigurcT.the 
pills 55 are shown contained within chute 52 after they have been dispensed fiom 
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counto/di^ienser SI. 

The ooantoAIispenser S 1 can be provided wifli a door 53 that closes diute 52 so 
that the pills will be retained tfierein is shown in Figure 7 until a pill botde 50 is placed 
by robotic ann 25 in a position diat opens the door 53 so that the pills will travel into the 
bottle as shown in Entire 10. 

The CQniputer44 can also be used to control the placement of a label 56 on pill 
bottie 50 as shown inKgure 9 using label printer 54 and label applier64. TheappUcator 
is positioned near Ifaeoutput of the labeler. It includes a roller and damp medianism. 
Hie robot puts the vial on the roller. As the label exits the printer, the vial is rotated and 
the label is applied. 

After a pin bottle 50 has been fiUed with pills 55, it can be removed fiom the 
position shown in Figure 10 and placed on a conveyor 60 as shown in Figure 11. Vial 
convqror 60 is used to transport the finished vials fiom the system enclosure. 

The conveyor60 is divided into at least two lanes. One lane is alwa^ used for 
"exception" vials and typicaUy stops neartfae display and control unit The odwr lanes 
are separatdy routed to remote destinations for Ifae prescriptions such as *t»cidng 

stations»ofthemoddPhanna<y2000piUdispensingsystem.soldbyAPS,Inaassig^ 
of diis application^ 

Theconvcyor 1 1 provides end portions61,62andawaU 63 tfaatretainsanumber 
ofpai bottles 50onthcconv<^or60untiIadn|ggistcanremovethemasshowninFigure 
6. Thiscnablesthcdniggisttocontrolthcconiputer44fiomconsolcllandfiomAat 
same position inspect each piU botde 50, its labd 56, and the pills 55 that have been 

dispensed thereinto to confinn that the prescription has in fiwt been propedy fiU^ 

Figures 12-20 show an alternate embodiment of the apparatus of the present 
invention designated gcmaaUy by the numeral 70 in Figure 12. In Figure 12, there Is 
shown a bottle diseasing apparatus 70 that can be used in placed of the piU bottle 
dispenser 45 shown inFigures 1, 6^A, and 8. In the alternate embodiment of Figures 

1 2-20, the robot ami 25 grasps a piU bottle 86 fiom piU botde dispenser 70 (see Figures 
1 8-20) as an alternate to the removal of a pill bottle fiom dispenser 45 shown m Figure 
8. Otherwise, the pill bottle 86, onte removed is used in the fiUmg of a prescription as 
with the embodiment of Figures 1-11. 
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In Figurcl2ybotde dispensing apparadis 70 includesaf^^ havii^ an upper 
end 72 and a lower end 73. Frame 71 provides a firont 74 that is generally planar and 
vertical and a lear 75 Aat is generally planar and vertical. A plurality of inclined plates 
76-85 fonn a part of fiame 71, the plate 76-85 being mounted in between side walls 89, 
90 and connected tfaeo^o by welding, for example. 

The plurality of inclined plates 76-85 enable a plurality of cylindncally-shaped 
pill botdes 86 to be stored on the inclined plates 76-85 as shown in Figure 12. Because 
each of the plates 7645 is inclined, the pill bottle 86 stored on each plate 76-85 roll 
toward the front 74 of fiame 71 duringuse. Atthe front 74 offrame 71, there is provided 
a pair of spaced apart front panels 87, 88 widi a gap therebetween. The front panels 87, 
88 can simply be a continuation of side walls 89, 90 being formed integrally ffaeteudth. 
For example, tfaepanek 87, 88can simply be bent portions that are extensionsoft^ 
walls 89, 90 tespectivdy. 

Frame 71 pro^odes a dispensing oudct 91 at the front 74 offrame 71 and at the 
lower end 73 of frame?! as shown in Figures 12and 18-20. DispaDsingoudet91 allows 
one cylindrically-shqiedpill botde 86 atatimeto be dispensed from pill bottle dispense 
70. £)eliveiy chute 9! extends in front of and below dispensii^ oudet 91 as shown in 
Figures 12and 18-20. Eteliveiy chute 92 has a pair of side walls 115, 116 and a pair of 
opposed stoppoitions 117, 1 1 8. The stop portions 1 17, 1 1 8 catch a botde 86 after it has 
been dispensed so tihat it can be grabbed and ranoved by robotic arm 25 as shown in 
Figures 18-20. 

Ehuing operatioo, the pill bottles 86 diat are stored on the inclined plates 76-85 
move to v^'ard the front 74 of frame 7 1 as pill bottles 86 are dispoiscd one at a time from 
dispensing oudet 91 and into deliveiy chute 92. In order to feed pill botdes 86 one at a 
time, a plurality of gates 100*108 are provided, each gate 100-108 being mounted 
respectively at the front end portion of an indincd plate 76-85 as shown m Kgure 1 2. 

In addition to theplurality of gates 100-1 08, a dispensing channel 93 is provided 
thatextendsalongthefiont74offrame7L Thedispensingchannel93 includesanup^ 
end 94 and a lower end 95, The lower end 95 communicates with dispensing oud^ 9 1 . 
In Figure 1 2, anows 96 show the downward flowofpill botdes 86 duiing use and within 
the channel 93. 
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In Figure 13, arrow 97 shows the movement of bottles 86 toward diannd 93 as 
they arc moved by gravity toward the fiont 74 of fiame 71 and eventually to diaonel 93. 
Arrow 98 in Figure 16 illustrates the turn that a pill bottle 86 exjperienccs when h leaves 
an inclined plate sudias the plate 77 in Figure 16 and enters chaimel 93. Curved arrow 
99 in Figure 1 6 illustrates the rotational movemoit of a gate 100 that occurs after all of 
the pill bottles 86 liave been removed fix>m two inclined plates 77, 78 tfiat are 
inunediately below the pivotal or rotary attachment of a gate 100 to frame 71. 

Each of the gates 1 00-1 08 includes a counterweight 1 09 and a V-shaped portion 
1 10. Further, a pair of spaced apart horizontal shafts 1 1 1, 1 12 are provided integrally 
with V-shaped portkm 110. Thesehorizontal shaft portions 111, 112 raabletfae gates 
100rl08 to be mounted to frame 71 u^ng bearings 1 13 (for example, plastic sleeves). 
In Figures 1 8-20, die arrow 1 1 4 shows the turn that is made by pill bottles 86 tfiat leave 
dispensing channel 93 and enter chute 92, 

In Figures 13 and 14, the operation of the gates 100-108 can be seen. In Figure 
13, all of the inclined plates 76-85 are filled with bottles 86. As the bottles are dispensed 
from chute 92, tfaebocdes fix)m the highest inclined plate 73 that contains bottles 86 is 
emptied by the arrow97 in Figure 13, Once the bottles 86 on the inclined plate 76 are 
emptied, the botdes 86 contained in vertical disusing charmel 93 move downwardly. 
As soon as the botdes 86 in vertical dispensing charmel 93 move downwardly below the 
bottom 1 19of apartkolar^te 1 00-109, counierwdglit 109 rotatesthe gate into tfaeopen 
position as shown by arrow 99 in Figure 16. When this occurs, the gate opens up the 
next row of pill botdes 86 contained on the next inclined plate that contains the botdes. 

Each gate 100-108 opens in sequence, begirming with the gate lOOandendis^ 
with the gate 108. bAe meantime, as eadi gate opens, the highest inclined plate 76 
followed by the next l^est inclined plate 77 dispenses its contmts of pill botlks 86« 
The last inclined plate to dispense its bottles 86 is the lowest inclined plate 85. By the 
time the inclined plate 85 dispenses its botdes 86, botdes 86 contained in the vertical 
dispensing charmel 93 will have moved below the bottom 1 1 9 of gate 1 08, namely, the 
lowest gate. 

PARTS LIST 

The following is a list of suitable parts and materials for the various elemrats of 
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the prefened embodiment of the present invention. 
Part Number Description 





10 


pill dispensing apparatus 




11 


console 


5 


12 


dielving unit 




13 


column 




14 


top panel 




15 


bottom panel 




16 


rear panel 


10 


17 


fiontsur&ce 




I« 


sbdf 




19 


leoqitacle 




20 


bulk container 




21 


handle 


IS 


22 


adewall 




23 


side wall 




24 


robot 




25 


robotic ann 




25A 


robotic arm 


20 


25B 


robotic arm 




26 


pedestal 




27 


vertical frame 




28 


horizontal siq)port 




29 


aimsq^oit 


25 


30 


mnseffmoA 




31 


free end portion 




32 


jaw 




33 


jaw 




34 


dde wall 


30 


35 


sklewall 




36 


flat inside surface 
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37 


flat inside surface 




38 


hoiizontal plate 




39 


hoiizontal plate 




40 


frame 


5 


41 


feet 




42 


arrow 




43 


airow 




44 


computer 




45 


pill bottle dispenser 


10 


46 


arcuate surface 


• 


47 


arcuate sur&ce 




48 


curved wall 




49 


curved wall 




50 


pill bottle 


15 


51 


counter/dispenser 




52 


diute 




53 


door 




54 


label printer 




55 


pills 


20 


56 


label 




60 


conveyor 




61 


end 




62 


end 




63 


wall 


25 


64 


label sppUer 




65 


bar code scanner 




66 


replenish out port 




67 


rq)leiushinport 




70 


bottle dispensing apparatus 


30 


71 


firame 




72 


upper end 



P:\8ictt«33«3JC.PAT.««|«d 



- 18 - 





73 


lower end 




74 


fiont 




75 


rear 




76 


inclined plate 


5 


77 


inclined plate 




78 


inclined plate 




79 


inclined plate 




80 


inclined plate 




81 


inclined plate 


10 


82 


indined plate 




83 


inclined plate 




84 


indined plate 




85 


indined plate 




86 


cylindrically-sfaaped bottles 


15 


87 


fixmtpand 




88 


fiont pand 




89 


sidewall 




90 


side wall 




91 


dispen^ng outlet 


20 


92 


delivery diute 




93 


dispensing diannel 




94 


<qq)er end diannel 




95 


lower end diannel 




96 


arrow 


25 


97 


arrow 




98 


arrow 




99 


curved arrow 




100 


gate 




101 


gate 


30 


102 


gate 




103 


gate 
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104 


gate 


105 


gate 


106 


gate 


107 


gate 


108 




109 


counterwdght . 


no 


V-diaped portion 


111 


horizontal shaft 


112 


horizontal shaft 


113 


bearing 


114 


arrow 


115 


ddewall 


116 


side wall 


117 


stop 


118 


stop 



Thefoi^oingcmbodimeatsaiepicseniedby way ofc^^ the scope 

of the preset inventiaa is to be limited only by the following claims. 
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